Two systems containing a tetrapeptide in chloroform, one with and the other without a bisphenolic substrate were subjected to molecular dynamics simulations, and the number of hydrogen bonds formed between phenolic groups in the substrate and the catalyst was computed; it was found that the observed enantioselectivity contradicts the one found experimentally.
Introduction
Small polypeptides, being themselves asymmetric, may promote the emergence of asymmetries in non-chiral substrates, behaving effectively as small-scale enzymes (catalysts).
In this work, we made a computational study of the asymmetric acetylation of a bisphenolic compound (BIPH) in chloroform, which has been experimentally studied [1], assisted by a tetrapeptide (PAAS) as a catalyst in the reaction. Based on nuclear magnetic resonance (NMR) results concerning the transition state for the reaction, two mechanisms have been proposed: nucleophilic and base-assisted catalysis.
Results and Discussion
Two systems containing tetrapeptide PAAS were prepared, one with and one without The bisphenolic substrate (BIPH), both in chloroform. The systems were subjected to molecular dynamics simulations [2] using OPLS-AA [3] as the force field; the number of hydrogen bonds formed between the phenolic BIPH oxygens and PAAS was computed.
Image 1. PAAS-BIPH complex. One can clearly see the hydrogen bond between bisphenol and a sulphone in the catalyst, as well as the reactive nitrogen site in PAAS. Sim.
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Conclusions
Analysis of the simulation results showed that there is a systematic tendency of the peptide to complex with the substrate in a way that directly contradicts the experimental results, in the context of the bifunctional hypothesis [1]; the simulations suggest that the reaction would wield mainly the opposite enantiomer than the one observed experimentally.
